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Abstract
Introduction: Anatomical and functional changes in visual cortex and lateral geniculate nucleus are well 
established in amblyopia process, but the part of retina is still controversial. It is supposed that retinal ganglion 
cells, nerve  ber layer (RNFL) and optic nerve are also involved.
Purpose: To evaluate the peripapillary and macular RNFL thickness (pRNFL, mRNFL) in anisometropic 
amblyopic children with spectral-domain optical coherence tomography (SD-OCT). The RNFL thickness was 
compared between the amblyopic, the nonamblyopic sound eye and control group of eyes. 
Material and methods: This was a prospective observational study of 90 children (180 eyes) aged 4-18 
years (mean 8.55±2.65) divided into two groups - controls (56 children) and anisometropic amblyopic group 
(34 children) with two subgroups - anisohyperopic amblyopia - 23 and anisomyopic amblyopia - 11. A Total 
of 9 RNFL parameters were measured using Topcon 3D OCT 2000+, protocols Circle and Glaucoma Analysis-
Macula. The obtained data was statistically analyzed.
Results: Mean total values of pRNFL and mRNFL thickness were respectively 111.72±6.72 m and 
37.18±3.88 m in control group of eyes, 119.96±11.39 m and 35.09±4.22 m in anisohyperopic amblyopic 
eyes, 102.18±9.64 m and 36.73±4.05 m in anisomyopic amblyopic eyes. In comparison with control group, 
statistically signi  cant greater pRNFL thickness was found in anisohyperopic amblyopic eyes, and signi  cantly 
smaller pRNFL thickness in anisomyopic amblyopic eyes. There was no signi  cant difference in mRNFL 
thickness among the three investigated groups. No signi  cant difference in pRNFL and mRNFL thickness was 
observed between amblyopic and nonamblyopic sound eye in the two subgroups.
Conclusion: Our pRNFL thickness results in anisometropic amblyopia show similar changes to that of 
refraction errors without amblyopia. The well studied relationship between pRNFL thickness and the axial length 
(AL) prevents the precise interpretation of pRNFL thickness results in amblyopia, because it is not possible to 
determine whether the pRNFL thickness changes are due to anisometropic amblyopia or refraction error alone. 
In our previous investigations we did not  nd a correlation between mRNFL and AL. Therefore mRNFL seems 
to be a more accurate and reliable parameter than pRNFL for exploring retinal changes due to anisometropic 
amblyopia. Based on mRNFL results, we did not observe structural retinal changes in anisometropic amblyopia. 
Further study of mRNFL in strabismic and microstrabismic amblyopia is needed to con  rm the statement that no 
structural changes take place in the retina as a result of amblyopia.
Key words: anisometropic amblyopia, retinal nerve  ber layer, optical coherence tomography.
  ,  
   ,    
      -
 [1].     -
,     -
        [2]. 
     -
- 6 -
  -  Clinical Ophthalmology - Diagnostics 
Български офталмологичен преглед                                                                                Bulgarian review of Ophthalmology 
     , 
     -
   fMRI      
  .    
       -
      
       
     
      -
   [10, 11, 13, 15],    
-    [13].  
       
 ,     -
 .     -
      
   -   
     
   [14, 15],  
     
   . -
 MRI      
     
,         
     -
     ,  
,       -
   .  
       
,     -
   ,   
,         
       -
   .  
       -
 .
,      
      
    ,   
      [16]. 
      -
,    ,  
      
      
    [3].  -   
     / -
 (     -
   )  -
 (      , 
       
 ).      
      -
      -
 . 
    -
      -
         
      
   50 . 
 60-       -
  ,     -
      
     -
   [4, 5],   
  ,  -
     
      
  [6, 7]. 
  ,  , -
    ,  
      
[8].     
(PET)     
 (SPECT)    
      
     -
       
   [9]. 
    -
      -
   (fMRI)  
       
        -
  [10, 11, 12, 13, 14, 15].  
       
- 7 -
   -  -
 ,   
 (RNFL)   .
 -  -
      
        
      
 ( )    
    10 -
      
  .    -
 -  ,      
,   ,  
     -
       -
    . 
     
        -
.      
RNFL (pRNFL) [2, 16, 17],   
[16, 17],   [16, 17], -
  [2]    [18]. 
    , -
      
,     -
        -
. 
       -
   pRNFL   RNFL 
(mRNFL)     -
     -
      -
      
    .
  
  , -
     180   
90   4  18   (  
8.55±2.65 ), 37   53 -
.       
     
„ ”, , . 
     -
 ,    
   , -
  ,  , 
  , -
  (SD-OCT).
     
    -
: 
•   18  
•       -
/    
•   - 1.0     (  
  Snellen,     
)    
•  ,   -
    ±1.00 dpt  -
 
•   ( ) < 21 mmHg, 
    Goldmann
•      ( ) 
  ( ) <0.3     -
     
    -
      
: 
•   18 
•     
  0.8     Snellen, 
      
   -     
•  ,   -
 > -1.00 dpt  
•   > +1.00 
dpt  
•   1.00 dpt  -
      
:      
- 8 -
  -  Clinical Ophthalmology - Diagnostics 
Български офталмологичен преглед                                      Bulgarian review of Ophthalmology
  .
,    -
       
   :
I  ( ) - 112 , 56  
II  (  ) - 68 
, 34 
IIA  (  -
) - 46 , 23 
II   (  ) - 
22 , 11 
     SD-   
      
      Topcon 
3D OCT 2000 (FA plus) (Topcon Corporation, 
Japan)    - 8.11.  -
     -
:    50 000 A-scans/sec, 
  5 m,  
 2.3 mm  16.5 MP ,    
FA/FAF.
   :
Circle -       -
  pRNFL ( m).   , 
 B-      3.4 mm, 
   1024 A-scans. Circle  
   pRNFL   -
   . -
     : 
• Total pRNFL -   -
  pRNFL  360º  
• Sup pRNFL -    
pRNFL   90º  
• Inf pRNFL -    
pRNFL   90º  
• Nas pRNFL -    
pRNFL   90º  
• Temp pRNFL -    
pRNFL   90º  
3D Macula (V) -      
      -
 ( m).    -
    7 mm2.   3D  
  512  B- ,  
  128 - .   Glaucoma 
Analysis - Macula     
mRNFL. 
     
:
• Sup mRNFL -    
   
• Inf mRNFL -    -
  
• Total mRNFL -   -
    
      
     -  50%,  
       
,   .
     
RNFL         
  -  -
    p < 0.05    
 .
      
     0.6±0.23 
(min 0.1; max 0.8),     
  -
 - 0.59±0.25 (min 0.1; max 0.8),   -
     - 
0.61±0.18 (min 0.3; max 0.8).
     
    
   0.4±0.23   
    0.2  0.9.   
    
   0.41±0.25    
   0.2  0.9,   
    - 0.39 
(min 0.2; max 0.7).
      
   0.06 dpt (  
- 9 -
  -  Clinical Ophthalmology - Diagnostics 
Български офталмологичен преглед                                                                                Bulgarian review of Ophthalmology 
        
),     -
   +4.75 dpt (  -
   +8.50 dpt),     -
   -7.00 dpt (   
  -15.25 dpt).
Табл. 1. Средни стойности на 
RNFL в контролната група.
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( m) N  Mean SD Mean SD 
Sup pRNFL 
23  136.61 14.65 131.30 12.97 
11  107.91 9.78 113.55 16.00 
34  127.32 18.91 125.56 16.15 
Inf pRNFL 
23  152.00 17.25 148.70 20.29 
11   132.27 18.69 133.55 16.18 
34  145.62 19.80 143.79 20.14 
Nas pRNFL 
23  103.09 16.99 94.87 15.74 
11  81.45 14.90 81.91 9.49 
34  96.09 19.11 90.68 15.18 
Temp pRNFL 
23  82.30 15.74 88.00 16.11 
11  87.18 14.92 82.45 14.40 
34  83.88 15.42 86.21 15.58 
Total pRNFL 
23  119.96 11.39 115.74 10.96 
11  102.18 9.64 102.82 9.54 
34  114.21 13.64 111.56 12.05 
Sup mRNFL 
23  33.35 3.27 33.52 3.62 
11  34.91 4.30 35.91 4.50 
34  33.85 3.64 34.29 4.02 
Inf mRNFL 
23  36.78 5.58 37.57 5.42 
11  38.36 4.65 38.91 5.34 
34  37.29 5.28 38.00 5.35 
Total mRNFL 
23  35.09 4.22 35.48 4.09 
11  36.73 4.05 37.55 3.88 
34  35.62 4.18 36.15 4.08 
 ( m) N  (RE+LE) Mean SD Min Max 
Sup pRNFL 56 129.99 10.02 110.00 154.00 
Inf pRNFL 56 141.71 11.31 117.00 164.50 
Nas pRNFL 56 91.44 11.64 66.50 123.00 
Temp pRNFL 56 83.73 11.35 64.00 122.50 
Total pRNFL 56 111.72 6.72 97.50 125.00 
Sup mRNFL 56 35.85 3.84 29.00 46.00 
Inf mRNFL 56 38.53 4.28 30.00 50.00 
Total mRNFL 56 37.18 3.86 29.50 46.00 
     -
   RNFL   -
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     2.
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Табл. 3. 
Сравнителен анализ.
(Sup / Inf / Nas / Temp / Total pRNFL) -
     -
 Temp pRNFL. -   -
      
       
     Total 
pRNFL.    
 mRNFL (Sup / Inf / Total mRNFL)  
    . 
 











p p p 
Sup pRNFL 0.023 <0.001 <0.001 
Inf pRNFL 0.002 0.028 0.005 
Nas pRNFL 0.001 0.016 0.001 
Temp pRNFL 0.653 0.385 0.397 
Total pRNFL <0.001 <0.001 <0.001 
Sup mRNFL 0.008 0.469 0.249 
Inf mRNFL 0.137 0.910 0.423 









(  –  ) 
p p p 
Sup pRNFL 0.071 0.119 0.453 
Inf pRNFL 0.332 0.796 0.508 
Nas pRNFL 0.058 0.909 0.089 
Temp pRNFL 0.116 0.504 0.483 
Total pRNFL 0.023 0.819 0.084 
Sup mRNFL 0.714 0.478 0.414 
Inf mRNFL 0.145 0.683 0.196 
Total mRNFL 0.196 0.447 0.173 
На таблица 4 е представен сравнителен 
анализ на стойностите в дебелината на RNFL 
между амблиопичните и контралатералните 
неамблиопични очи в амблиопичната 
група и двете подгрупи. От всички 24 
сравнителни изчисления се установява само 
една сигнификантна разлика в дебелината 
на RNFL и това е параметърът  - Total 
pRNFL. Останалите сравнения показват 
несигнификантна промяна в дебелината на 
RNFL между двете очи в амблиопичната 
група.
Табл. 4. Сравнителен анализ 
между амблиопични и 
неамблиопични очи.
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